In this paper, we showed that gravity might have been repulsive in the first moments of the Universe! To find this, we used quantization of the anti-commuting space and derived a gravitational equation in the limit T ≫ Tp, which shows interesting behaviors. We saw that gravity is repulsive in the distances less than R = 4.37 × 10 −32 × √ M , where M is the mass of the object which gives rise to the gravitational field. Also, we calculated an acceleration of the order ≃ −3.494 × 10 52 for the first moment of the Universe (r = 0), where the temperature is T ≫ Tp. Our results can explain the inflation in the first stages of the Universe and do not have any singularity at r = 0.
I. INTRODUCTION
The inflationary Universe model was proposed in the year 1980 with the purpose of solving a number of problems in the Big Bang cosmology model by Alan Guth [1] . Despite resolving many problems of the modern cosmology like horizon problem, flatness problem, isotropic Universe, and structure formation, the inflationary Universe model has a few substantial deficiencies such as not suggesting any cause for the start and stop of the inflation process in the early Universe [2] . One of different approaches developed by physicists to explain the inflation cause, is negative gravitation. Most of the efforts made in the direction of proposing a repulsive gravity model is based on assuming different gravitational behavior between matter and anti-matter with different gravitational charges m and m, or quantum vacuum effects [3, 4] . In general they all originate from a particle Physics point of view. Although the main problem which is tried to be answered by proposing a negative gravity theory was the expansion of the Universe and dark energy [5] , Batista et al. in their paper [6] studied the possibility of a repulsive gravity phase in the early Universe. They proposed a toy model with a free scalar field minimally coupled to gravity, but with wrong sign for the energy and negative curvature for the spatial section.
In the other hand, the singularity problem of the Universe has also been treated by different methods. Among them we can name the loop quantum cosmology (LQC), which resolves the Big Bang singularity by introducing a cosmic bounce [7, 8] . Also, the inflation problem has been studied in the framework of LQC and a recent work which discusses the probability of inflation in LQC is the reference [9] .
In our recent paper [10] , we used quantization of space and the idea that space quantas can be excited by insertion of energy and mass into it. Then we derived the the Einstein's field equation and modified gravity equation. Also, showed in low temperatures T ≪ T p , our model reduces to Newton's law of gravity. Here In this paper, we have analyzed our model in the high temperature limits T ≫ T p and found very interesting results, which predicts a phase change in the nature of gravitation. We find that gravity would act as a repulsive force in this condition T ≫ T p for distances smaller than a critical radius R.
Pay attention that we did not use any assumptions like different gravitational charges or quantum vacuum in finding the repulsive gravity phase. It is only a consequence of anti commuting quantized space assumption studied in high temperatures T ≫ T p . So our result is completely general and would be a very prominent candidate in describing the reason of start and stop of the inflation in the Universe as suggested by the inflationary model.
II. APPROACH
In the paper [10] , we derived the EFE for anti commuting quantized space. We assumed the space quantas can be excited by insertion of energy to space and this excitation will change the area state of the space quanta. The anti commutation relation for the space was considered as the work done by Romero et al. [11] [
and used the following relation for the area of each space quanta [11] A n = 2 Θ(n + 1 2 ). (2) where n signifies the area state of the quanta. As there exist no exact knowledge of the area of each quanta, we used the ensemble average and found the following result for the expectation value of each quanta area
If we redo the steps taken in [10] , this time for the case of T ≫ T p where T p is the Planck temperature we can start by using relation
in which N is the number of quantas in space, and A σ denotes the area of space which is excited by the energy.
By solving Eq.(3) we get the following result for
In latter equation l p refers to the Planck length. In the limit T ≫ T p the above equation can be reduced to
By substituting Eq. (6) in Eq. (4), we can calculate the number of space quantas as
Also, by mentioning that we are working with expectation values of quanta areas, considering the equipartition theorem in statistical mechanics, we can give each quanta kB T 2 amount of energy. Then the total energy of N space quantas can be written as follows
In continue, by substitution of Eq. (7) in Eq. (8), energy of the space is calculated to be equal to
which can be rewritten as
We now define the parameter α = 2El 2 p kB Aσ , so the Eq.(10) reduces to
By doing some algebra, we can write the Eq.(11) in the following form.
Now by using the α in Eq. (12) we reach to the result
where in Eq.(13), E and A σ can be substituted by M c 2 and 4πr 2 , respectively. We can use the Unruh temperature relation [12] , which is defined as follows
where
Considering the Newton's law of motion, we can make use of the relation a = F m , and using A σ = 4πr 2 , E = M c 2 ,
where in Eq.(16), M is the mass which makes the gravitational field and m is the mass of the body which the gravitational force is excreted on, or in other words a test particle. r is the distance between the bodies and c is the speed of light.
In
where we defined
as a critical distance for gravity. For a body of mass M has a value equal to 4.37 × 10 −32 √ M . So we can rewrite Eq.(16) in the following form
Now we are going to calculate the gravitational potential
By substitution of Eq.(19) in Eq.(20), we get to
Integration will lead us to the next relation.
So, the gravitational potential will be as follows 23) we can write the Φ as below.
Eq.(24) shows that gravitational potential is positive in the interval r < R. So far we have considered only two particles interaction, but now we want to generalize it to many particles, so we rewrite the Eq.(19) in the form
where R i is defined as
The acceleration − → a can be calculated using
This is the acceleration excreted by a system of particles each with mass M i to a test particle with a distance r i and mass m. As the beahavior of the accelearation a is depicted in Fig.(1) , we can see for the (r i > R i ) the acceleration in Eq.(27) will be positive but vice versa for (r i < R i ) it become negative and gravitation will act as a repulsive force. By putting r i = 0, Eq.(27) gives a constant value for the acceleration.
By using Eq. (26), we can calculate the value of acceleration at r i = 0, which will be equal to
The most important fact is that this constant acceleration does not depend on the mass M i , and only consists three physical constants c, G, and . Now if we assume the described system as our Universe, M i would be the mass of ith particle in the Universe, and m is the test particle's mass. The conditions we applied to find these results T ≫ T p only corresponds to the conditions in the Big Bang. Our model predicts a mass independent constant repulsive acceleration with the value equal to a = −2π c 7 G ≃ −3.494 × 10 52 for r = 0, which resembles the first moment of the Universe where the distance between all particles were zero. This acceleration tells that the gravity itself could have been the reason which gave rise to the starting expansion of the Universe. By expanding more, the value of the acceleration grows toward infinity till the system reaches a radius of R i . This huge value of repulsive acceleration will not remain for a long time as it departs the particles very fast, and in result the distance between particles in the system soon reaches the critical value R i . After that, the nature of gravity will change suddenly at r i = R i and it becomes attractive in r i > R i . This short period of huge expansion recalls the inflationary epoch. So this simple model nicely explains the start and the stop of the inflation epoch only by using quantization of space and letting the space quantas being capable of excitation in presence of energy in space and deforming the space curvature, which might have been the case in our Universe.
III. CONCLUSION
The authors in [10] used quantized space and derived the EFE and modified gravity equation, which led to the Newton's law of gravity in the limit T ≪ T p . Here we checked our previous results instead in the limit T ≫ T p , and found very interesting relations. Considering the Eq.(17), we can claim that gravity is not always attractive! For r > R gravity behaves as always is experienced and acts as an attractive force, but for r < R in the temperature limit T ≫ T p , gravity changes to a repulsive force! Pay attention that in this limit, when r = R we have F → ∞, and we call the R a pseudo-horizon, which is something like the event horizon in black holes.
As the results we are presenting are calculated in the limit T ≫ T p , and since the only place in the Universe we are aware of such a condition with temperatures larger than Planck temperature T p is the Big Bang, our model could be a good candidate in explaining a part of the Big Bang physics. Our results suggests an acceleration equal to ≃ −3.494 × 10 52 for the case r = 0 (the birth time of the Universe), which is coming from the quantum gravity! The negative gravitational force we calculated for the case r = 0, and it's growing trend till reaching a critical value R (which depends on the amount of matter making the gravitation Eq.(18)), recalls the inflationary Universe model, that asserts there was a sudden inflation in the first moments of the Universe in the time span 10 −36 seconds to a time between 10 −33 or 10 −32 seconds after the Big Bang [1] . Also, our model predicts that after some time, the radius of the Universe grows and makes r > R, In this time, the gravity experiences something like a phase transition and becomes positive.
Another important point to mention is that our model suggests that a Universe might start with a Big Bang and continues with big bounce. Since, if it starts to contract and becomes small again, it would be impossible to be contracted more than R if the temperature again reaches the limit T ≫ T p Paying attention that Einstein's field equation yields the Newton's law of gravity in the weak field limit, and the fact that we managed to derive the Newton's law of gravity in the limit T ≪ T p by quantization of space [10] , and derive a gravitational equation very similar to Newton's law of gravity in the limit T ≫ T p (Eq.(19)), so there must be an equation like Einstein's field equation which results Eq.(19) in particular conditions.
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